For over one hundred years, x-rays have served as a cornerstone of dentistry. Dental radiographic imaging technologies have constantly improved, however, detecting occlusal lesions remains as one of the greatest challenges due to the low sensitivity of radiographs and the overlap of enamel. Once detected, occlusal lesions have penetrated far into the dentin, necessitating invasive restorative treatment. The adoption of near-infrared (NIR) systems in dentistry introduces the potential for early detection of occlusal lesions. Commercially available NIR systems for intra-oral applications currently operate near 800-nm; however, extrinsic stains may interfere with the detection of demineralization of the underlying enamel surface. Higher wavelengths such as 1300-nm render stains nearly transparent and enhances the contrast of sound enamel to demineralized enamel. This novel finding promotes minimally invasive dentistry and allows oral health professionals the ability to detect, image, track, and monitor early lesions without repeated exposure to ionizing radiation nor invasive treatment.
INTRODUCTION
The scattering coefficient of enamel is 20 to 30 times higher in the visible versus the NIR at 1300 nm [1, 2] . Furthermore, the process of enamel demineralization modifies the tissue's optical properties resulting in increased light scattering by 1-2 orders of magnitude [3] . Due to the magnitude of this change, high contrast between sound and demineralized enamel can be imaged using NIR sensitive detectors. Occlusal and interproximal decay can be detected via transillumination or reflectance. NIR imaging allows greater diagnostic capabilities than the current standard of bitewing radiographs for both interproximal and occlusal carious lesions [4] [5] [6] [7] [8] [9] [10] 11] . The potential for minimally invasive clinical treatment of early carious lesions is limited due to the low resolution of radiographs and overlap of enamel on radiographic film [12] . Oral examinations can also misdiagnose a lesion due to the high reflectively of enamel, thus concealing shallow or superficial lesions. Furthermore, visual and radiographic diagnosis have poor diagnostic performance for occlusal lesions [13, 14] . The ability to detect and monitor early lesions without exposure to ionizing radiation facilitates minimally invasive dentistry by providing a means to diagnose, treat, and arrest/reverse early demineralization. Additionally, NIR technologies can reliably track carious lesion severity allowing the monitoring of the effectiveness of topical fluoride treatment. Optical transillumination was used extensively before the discovery of x-rays for the detection of carious lesions. Over the past two decades there has been continued interest in this method, especially with the availability of high intensity fiber optic based illumination systems for the detection of approximal lesions [15] [16] [17] [18] [19] [20] . Carious lesions appear dark upon transillumination because of decreased transmission due to increased scattering and absorption by the lesion. Several studies have been carried out using visible light transillumination either as an adjunct to bitewing radiography or as a competing method for the detection of approximal caries lesions [21] [22] [23] 24 ] . However, light scattering prevents imaging through the entire tooth at visible wavelengths [1, 2] . More recently, a NIR system has been introd transillumi for the NI significant enamel thic Tooth stai transparent at visible w actual dem al. [28] 
